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ABSTRACT

The present study compares the association between cyberchondria with perceived stress through fear of COVID-
19 during the pandemic and post pandemic scenario. Studies were conducted in two waves among 651 and 742 Indian
university students respectively. Structural equation modeling was performed for analysis. The study revealed the positive
association between the cyberchondria and perceived stress, and supported the mediation of pandemic fear. A reciprocal
model relationship between the cyberchondria and perceived stress also found to be significant with fear of COVID-19
as mediator. Whereas, the relations found less strong during the post pandemic scenario compare to pandemic. A
collective approach, including the individuals, family and friends, psychological practitioners, institutions and authorities,
may provide a betterment of current situation with proper analysis and regulations. Future studies may develop
longitudinal design to explore behavioral changes over time.
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1. Introduction

The COVID-19 affected global health system and hence badly on mental health of people!). The high
infection and morbidly rates inflicted the fear among people about the disease. Moreover, socio-economic
impacts of the pandemic also raised mental health concerns among the citizens including depression, anxiety,
suicidal thoughts etc.®®!. Due to the social distancing norms during the pandemic, people tend to spend time
with internet contents which also raised mental health issues among them!. The concerns on health during the
pandemic and fear about disease are common which lead to further psychological concerns due to searching
information online.

Internet research for health and wellness information can be helpful in informing the public on the
characteristics, syndromes, and effective prevention and therapeutic measures for diseases™. The general
public or the common man could feel empowered as a result of this since they are able to obtain information
by their own'®. Online health information, therefore, may increase levels of confusion and worry because a
differential diagnosis is often made using a variety of medical possibilities, and this differential diagnosis may
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include rare but potentially fatal disorderst™. So, using the internet frequently for health-related queries would
become difficult and anxiety-provoking, particularly for those who are anxious and health-conscious'®!.
Additionally, people may use these searches to make self-diagnoses that are inappropriate or troubling to them.
Such search procedures might constitute as cyberchondrial®. Cyberchondria can be referred as anxiety
resulting due to health-related search online**!, COVID-19 pandemic situation leads the people gather more
information through online either due to fear of the disease or the information searched lead to enhancing
fear™. This situation may ultimately end up in more mental health problems among physically healthy
individuals also. But, less studies have discussed this behaviour and its relationship with stress during the crisis
time.

Cyberchondria can be conceptualized in a multitude of ways, ranging from a broad severity range that
may include routinely performing online searches for health-related information to searches that cause
interference that become severe enough to qualify as mental disorders. The latter choice has gained more
support in recent yearsi*, Yet, cyberchondria may also be viewed as a brand-new psychiatric disorder, a
unique variety of hypochondriasis, or a specific type of health-related anxiety™. But, studies comparing
cyberchondria during the pandemic and later period was less explored till date.

Actual and hypothetical concerns, coupled with real and perceived uncertainty, appear to play a
significant role in the development of psychological distress during pandemics™. The transmission and
advancement of COVID-19, its management and containment, as well as its short- and long-term effects on
human and public health, way of life, and the economy, are all unresolved questions*®. The virus is also
uncertain and unpredictable. Also, as soon as one particular fact in official information appears in some
government or some reliable sources, a new ambiguity appears. As a result, the constant availability and access
to various, frequently conflicting, online information can help to partially explain why cyberchondria and
Problematic Internet Use may both become risk factors for psychological discomfort during COVID-19.

The fear towards the pandemic was prevalent due to the various reasons such as increased infection rates
and mortality rates!*®!. This also gave way to introduction of a new construct in the literature i.e. fear of COVID-
19 and this was validated in different geographical domains!?*".. Many studies had explored that pandemic fear
inflict stress among the individuals™ 8!, Stress arises when someone believes that something is dangerous or
scary and does not have the necessary coping mechanisms to deal with it™*?%!, Because stress is so common in
today’s environment and has a tendency to negatively impact wellbeing, recent studies have focused a great
deal of attention on this topic!?!). Stress-inducing is the fear related to COVID-19, such as the fear of contracting
the virus or of loved ones being impacted®. Precautionary measures during a pandemic have been
demonstrated to increase stress among those using them, even if they may stop the epidemic from spreading
by reducing social connections and physically separating people’?. Similarly, the post-pandemic situation sees
people become anxious about the different kinds of viruses, which in turn causes stress in them!?®!,

It more likely to report a minimum one mental health consequence the longer they spent viewing COVID-
19 data; also, reporting at least one result was related with lower-quality data'®!. The availability of conflicting
or ambiguous information from various sources rises with excessive Internet use; this information may be
more or less useful, may vary in quality, and may further enhance perceived dangers and uncertainties, causing
psychological discomfort!*®!. In fact, social media platforms like the Internet allow for the extraordinarily quick
broadcast of various types of information about particular subjects, which accelerates the spread of false
information and disinformation while amplifying uncertainty™. As a result, it is obvious that the quality of the
information is significant in the relationship between excessive internet searching and confusion!”.

Considering the huge research gap, the present study investigates the relationship of cyberchondria with
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perceived stress through fear of COVID-19 during the pandemic as well as post pandemic scenario. A
reciprocal model also studied to check how stress related to cyberchondria through fear of COVID-19 for both
times.

2. Methods

2.1. Participants and procedures

Data were collected in two time waves- June 2021 (T1) and September 2022 (T2). In May 2021, the
second wave of COVID-19 effects were severe in India and we considered it as the pandemic scenario for the
study. In September 2022, situation were under control after pandemic, institutions were re-opened and we
considered it as post pandemic scenario for the study. The sample consisted of 651 students during the first
time wave study (T1) and 742 during the second time wave study (T2) from different universities in India. We
conducted an online survey and cross-sectional design was conducted for both waves. The age group of
participants was 17 to 23 in both studies. Among the respondents, 338 were males and 313 were females during
T1. And there were 398 males and 344 females during T2. All the constructs were measured using a seven-
point Likert-type scale ranging from 1 (strongly disagree) to 7 (strongly agree).

2.2. Measures

Fear of COVID-19 scale (FCV-19S) was measured using 7-items scale as developed by Ahorsu et al.l",
Sample items were “I am most afraid of Corona” and “My heart races or palpitate when I think about getting
Corona”. The Cronbach’s alpha was 0.84 for T1 and 0.87 for T2.

Perceived stress. The short version of Perceived Stress Scale? was used for this study. A sample item is
‘In the last month how often have you felt you were unable to control the important things in your life?”. The
scale exhibited good reliability (aT1 = 0.91 and aT2 = 0.88).

Cyberchondria Severity Scale (CSS-12). The Cyberchondria Severity Scale-Short Form (CSS-12)(10)

consists of 12-item self-report scale used for the study. The sample item is “If I notice an unexplained bodily
sensation, I will search for it on the Internet”. The Cronbach’s alpha was 0.87 for T1 and 0.89 for T2.

2.3. Data analysis

Structural equation modeling (SEM) method implemented using AMOS 24.011 were used to test the
research model. Confirmatory Factor Analysis was performed with maximum likelihood estimation to examine
the goodness of the model. The relative y* (*/df) < 3 criteria were used to assess the models’ goodness of fit,
along with the following standards: standardized root mean square residual (SRMR): <0.06, normed fit index
(NFI): >0.90, comparative fit index (CFI): >0.90, and Tucker-Lewis index (TLI): >0.90. The validity and
reliability of the instruments were further assessed using Cronbach’s a, average loadings (AL), composite
reliability (CR), average variance extracted (AVE), and average loadings (AVE).

2.4. Mediation analysis

SEM with 2000 bootstrapping and a 95% CI for indirect effects was used for the mediation study. Two
SEM models were looked at after the measurement models were fitted to the data. The first SEM investigated
the possible mediating role of fear of COVID-19 in the link between perceived stress and cyberchondria (an
independent variable). We looked at the reciprocal model in the second SEM. It looked at the possible
mediating role that fear of COVID-19 may have in the link between perceived stress (an independent variable)
and cyberchondria.
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3. Result

3.1. Descriptive statistics
In Table 1, the descriptive statistics are displayed. Every important association followed the predicted

path.
Table 1. Mean, standard deviation and correlation of the study variables (N1 = 651, Ntz = 742).
Mean SD 1 2 3 4 5 6
1. Fear of COVID-19T1 3.79 143 0.729
2. Fear of COVID-19 T2 3.99 1.33 0.446 0.770
3. Cyberchondria T1 431 1.25 0.393 0.212 0.745
4. Cyberchondria T2 4.21 1.04 0.431 0.412 0.012 0.819
5. Perceived Stress T1 3.73 1.32 0.175 0.218 0.115 0231  0.758
6. Perceived Stress T2 3.89 1.29 0.392 0.512 0.384 0132 0.142 0.802

3.2. Common method bias analysis

To investigate the potential for common technique bias, Harman’s single factor test was used. Utilizing
SPSS 25.0, we put all of the items into a single factor and conducted factor analysis. The findings demonstrated
that one component accounts for 23.77% of the total variance retrieved during T1 and 21.28% during T2, both
of which are less than 50%. This suggests that common technique bias is not a significant problem for this
study.

3.3. Reliability and validity measurement

Table 2 shows the specifics of convergent validity and reliability. With values more than 0.7, every
variable exhibited a sufficient degree of internal consistency. Additionally, it met the requirements that CR >
0.60 and AVE > 0.50. Therefore, the study model met both the convergent validity and reliability requirements.

Table 2. Reliability and convergent validity (Nt1 = 651, Nt2 = 742).

CR AL AVE Cronbach’s a
Cyberchondria T1 0.934 0.737 0.555 0.934
Cyberchondria T2 0.895 0.812 0.672 0.894
Fear of COVID-19 T1 0.887 0.753 0.532 0.886
Fear of COVID-19 T2 0.867 0.804 0.593 0.902
Perceived stress T1 0.839 0.813 0.574 0.830
Perceived stress T2 0.872 0.794 0.643 0.881

CR: composite reliability; AVE: average variance extracted; AL: average loading.

3.4. Mediation analysis

With »%/df = 2.37, p < 0.01, CFI = 0.91, TLI = 0.93, RMSEA = 0.05, and SRMR = 0.04 for the T1 period
and y?/df = 1.97, p < 0.01, CFI = 0.93, TLI = 0.95, RMSEA = 0.05, and SRMR = 0.04 for the T2 period, it is
determined that the suggested model (Figure 1) properly fits the data.

Cyberchondria was found to be substantially correlated with perceived stress across both direct and
indirect pathways, according to the first SEM mediation study. The fear of COVID-19 was one possible
moderator. With = 0.32, P < 0.01 for T1 and g = 0.13, P < 0.05 for T2, the standardized overall effect of
cyberchondria on perceived stress was statistically significant. Additionally, a strong correlation was
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discovered between the cyberchondria and fear of COVID-19 (4 =0.39, P <0.01 for Tl and = 0.21, P <0.01
for T2). Additionally, there is a positive correlation between dread of COVID-19 and felt stress (8 = 0.27, P <
0.001 for T1 and #=0.11, P < 0.01 for T2). The model’s standardized route coefficients in both T1 and T2 are
shown in Figure 1.

Fear of COVID-19

0.39%*(T1)/0.21**(T 0.27%%*(T1)/.11**(T2

0.32%*%(T1)/0.13%(T2)

Cyberchondria Perceived stress

A 4

Figure 1. Research model with standardized path coefficients (N1 = 651, Ntz = 742, ***p < 0.001, **p < 0.01, *p < 0.05).

Additionally, in the reciprocal scenario, cyberchondria through fear of COVID-19 was highly correlated
with felt stress. The immediate consequences of the connections shown in Figure 2. The study revealed a
substantial correlation between perceived stress and cyberchondria (5 = 0.29, P < 0.001 for T1 and g = 0.21,
P < 0.01) as well as fear of COVID-19 (8 = 0.24, P <0.01 for T1 and 8 = 0.13, P < 0.001). Covid-19 fear is
also associated with cyberchondria (5 = 0.31, P < 0.05. for T1 and = 0.14, P < 0.05.

0.24%% 0,135 Fear of COVID-19 0.31%/0.14%*

Perceived stress Cyberchondria

4

0.29%**/0.21**

Figure 2. Reciprocal model with standardized path coefficients (Nt1 = 651, Ntz = 742, *** p < 0.001, **p < 0.01, *p < 0.05).

Table 3 reports the indirect effects of both mediation models. It was discovered that there is little
correlation between cyberchondria and felt stress as a result of fear of COVID-109.

Table 3. Standardized indirect effects of model paths (N1 = 651, Nt2 = 742).

Model Path coefficient SE tvalue  95% ClI
Model 1(T1): Cyberchondria > Fear of COVID-19 - Perceived stress  0.06*** 0.02 2.13 0.03-0.12
Reciprocal model (T1): Perceived stress - Fear of COVID-19 > 0.07*** 0.01 3.67 0.04-0.11
Cyberchondria

Model 1(T2): Cyberchondria = Fear of COVID-19 - Perceived stress  0.02"S 0.01 1.82 0.01-0.09
Reciprocal model (T2): Perceived stress - Fear of COVID-19 > 0.06*** 0.02 1.99 0.02-0.12
Cyberchondria

Bootstrap sample size = 2000; Cl, confidence interval.

4. Discussion

The main aim of the present study was to investigate and compare the role of fear of COVID-19 on the
relationship between cyberchondria and perceived stress during the pandemic and post pandemic scenario. An
online survey was conducted among 651 and 742 students respectively in two time waves and structural
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equation modeling was performed for the analysis. The study found out that the cyberchondria positively
related to perceived stress and also mediated by fear of COVID-19 in both times. Thus this reinforced previous
studies in this areal®®??, A reciprocal model also tested on predicting cyberchondria though fear of COVID-
19, as perceived stress as independent variable. This relationship also found to be significant and supported
previous studiest?®24,

The post covid analysis shows that the relationship between cyberchondria, fear of COVID-19 and
perceived stress is getting weaker. The reason is, in the initial year of the pandemic, the people were very much
panic about the situation™®, But after the introduction of vaccine and prevention measures by the government,
the fear levels came down®!. In the second wave (T2) of pandemic, the situation improved significantly. The
public were adapted with the ‘new normal’, and the educational institutions started functioning in hybrid or
blended mode, i.e.; both online and offline. The opening of physical offices and educational institutions led to
engagement in work related activities and classes more. This result is reduction in cyberchondria and perceived
stress as the students are returned to their busy academic and curricular world. That could have resulted in
weak relationship between cyberchondria, fear of COVID-19 and perceived stress in the post pandemic
scenario®®). Later, many variants of COVID-19 such as delta, omicron, alpha etc. emerged in different parts of
the world. But those things not affected the normal course of life of common people as the initial waves!?®),

The societal implications of the study draw more attention in the discussion. Continuous watching of
information sources regarding COVID-19 inflict fear and anxiety and thus enhances the stress among
individuals. On crisis situation or on an unfavorable situation, individuals tend to think negatively, these
negative thoughts lead to more negative outcomes®”. Since digital platforms and internet appear as an easy
and intimate access for information, the time spend on it also increased tremendously, and lead to more mental
health concerns among the peoplel®!. Though social media and internet search act as a supporting factor in
many occasions of current situation such as keeping relations and supporting each other, the over-search of
disease information and related anxiety will lead to hampering effects?®. A self-check and self-regulation can
work better to understand and work on a cope up mechanism. Family and closed ones can consider each other
and check their sensitivity towards internet usage, so that mental health issues can be identified on time and
work accordingly. A holistic approach may work better including the kin and kith, psychological practitioners,
medical institutions, media and authorities!*”!, Measures such as counseling and awareness also can provide
betterment of the problems. Regulations on wrong and panic information from both media and government
side can also be a supportive factor.

The study has some limitations also which need to be addressed in discussion. First, the study has used
self-reported questionnaire. Future studies can concentrate on longitudinal design with more than two waves
to check behavioral changes over time. Second, data were collected from only one geographical area where
spread and impact of COVID-19 was severe. Future works can concentrate on different geographical locations
and also areas with varying effects of COVID-19. Third, the study limited with investigation of only three
variables. Further investigations can be done considering more variables.

5. Conclusion

The aim of the study was to investigate the relationship of cyberchondria with perceived stress through
fear of COVID-19 during pandemic and post pandemic scenario. The cross-sectional study among 651 and
742 students found out that cyberchondria enhances the perceived stress among individuals through pandemic
fear, whereas the effects found less sever during post pandemic scenario. Analyzing and understanding mental
health issues in introspective way, and with support of beloved ones can reduce the ill-effects of the mental
health concerns. Support from authorities and media with regulations on false and panic information also can
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control the bad effects.
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